Background-Reducing health disparities remains a major public health challenge in the United States. Having timely access to current data on disparities is important for policy and program development. Accordingly, we assessed the current magnitude of disparities in cardiovascular disease (CVD) and its risk factors in the United States. Methods and Results-Using national surveys, we determined CVD and risk factor prevalence and indexes of morbidity, mortality, and overall quality of life in adults Ն18 years of age by race/ethnicity, sex, education level, socioeconomic status, and geographic location. Disparities were common in all risk factors examined. In men, the highest prevalence of obesity (29.2%) was found in Mexican Americans who had completed a high school education. Black women with or without a high school education had a high prevalence of obesity (47.3%). Hypertension prevalence was high among blacks (39.8%) regardless of sex or educational status. Hypercholesterolemia was high among white and Mexican American men and white women in both groups of educational status. Ischemic heart disease and stroke were inversely related to education, income, and poverty status. Hospitalization was greater in men for total heart disease and acute myocardial infarction but greater in women for congestive heart failure and stroke. Among Medicare enrollees, congestive heart failure hospitalization was higher in blacks, Hispanics, and American Indians/Alaska Natives than among whites, and stroke hospitalization was highest in blacks. Hospitalizations for congestive heart failure and stroke were highest in the southeastern United States. Life expectancy remains higher in women than men and higher in whites than blacks by Ϸ5 years. CVD mortality at all ages tended to be highest in blacks. 
Accordingly, we present in this report the most recently available population-based data on disparities in cardiovascular disease (CVD) and related risk factors. Indicators examined include prevalences of major and emerging CVD risk factors, morbidity and mortality for major CVD, overall life expectancy and quality of life, and the prevalence of social and environmental determinants of health. Specific strategies for eliminating CVD-related health disparities are not addressed in this report.
Methods

Self-Reported Behavioral Risk Factors
The Behavioral Risk Factor Surveillance System (BRFSS) is a cross-sectional telephone survey conducted by state health departments with assistance from the Centers for Disease Control and Prevention (CDC). BRFSS questionnaires consist primarily of questions about personal behaviors that increase one's risks for illness and death. The BRFSS uses a multistage cluster design based on random-digit dialing to select a representative sample from each state's noninstitutionalized civilian residents Ն18 years of age. Data from each state are pooled to produce nationally representative estimates. A detailed description of the survey methods is available elsewhere. 8 Because all BRFSS questionnaires, reports, and data also are available elsewhere, 9 they are not discussed here.
We used self-reported weight and height to calculate body mass index (BMI) as weight (kg) divided by height (m 2 ). A participant was classified as obese if his or her BMI was Ն30 kg/m 2 . Diagnosed diabetes was assessed by asking, "Have you ever been told by a doctor that you have diabetes?" The type of diabetes was not assessed. Results from the 2003 BRFSS module on fruit and vegetable consumption were used to classify participants into 4 groups based on their daily fruit and vegetable consumption: (1) Ͻ1 serving or none, (2) 1 to Ͻ3 servings, (3) 3 to Ͻ5 servings, and (4) Ն5 servings. Leisure-time physical activity was assessed by asking a single question: "During the past month, other than your regular job, did you participate in any physical activities or exercises such as running, calisthenics, golf, gardening, or walking for exercise?"
Measured Risk Factors
The National Health and Nutrition Examination Survey (NHANES 1999 to 2002) provides data on a representative sample of the noninstitutionalized civilian US population using a stratified multistage sampling design. 10 A detailed description of the methodology and laboratory quality control procedures used in the survey has been published previously. 11 The analyses presented in this report included adult participants Ն18 years of age.
Cardiovascular risk factors examined included obesity (BMI Ն30 kg/m 2 ), abdominal obesity (waist circumference Ͼ102 cm in men, Ͼ88 cm in women), hypertension (see definition below), elevated concentrations of total cholesterol (Ն200 mg/dL), LDL cholesterol (Ն130 mg/dL), triglycerides (Ն150 mg/dL), C-reactive protein (Ͼ3 mg/L), fibrinogen (Ͼ3 g/L), glycosylated hemoglobin (Ͼ7%), homocysteine (Ͼ10 mol/L), and low concentrations of HDL cholesterol (Ͻ40 mg/dL in men, Ͻ50 mg/dL in women). Albuminuria was defined as a urinary albumin-to-creatinine ratio of Ն30 mg/g (microalbuminuria Ն30 to Ͻ300 mg/g; macroalbuminuria Ն300 mg/g).
Obesity was calculated from measured height and weight. Waist circumference was measured at the high point of the iliac crest at minimal respiration to the nearest 0.1 cm at the end of normal expiration. Hypertension was defined as the presence of a systolic blood pressure Ն140 mm Hg or a diastolic blood pressure Ն90 mm Hg; the self-reported, current use of antihypertensive medication; or having been told on Ն2 different visits by a doctor or other health professional that the participant had hypertension. We used the average of the last 2 blood pressure measurements for participants who had 3 or 4 measurements, the second one for participants with only 2 measurements, and the only one for participants who had 1 measurement to establish hypertension status.
For most risk factors for CVD, we used all available participants regardless of fasting status. Concentrations of fibrinogen were measured only in participants Ն40 years of age. For concentrations of HDL cholesterol, LDL cholesterol, and triglycerides, only data for 1999 to 2000 were available. For concentrations of triglycerides and LDL cholesterol, we limited the analyses to participants who attended the morning examination and who had fasted Ն10 hours. We calculated the percentage of participants who had a risk factor stratified by race or ethnicity (white, black, and Mexican American), sex, and educational status (less than a high school education versus high school graduate, recipient of a general equivalency diploma, or higher education). To account for the complex sampling design of the survey, we calculated prevalences of risk factors using SUDAAN software (Research Triangle Institute, release 8.0.2, January 2003).
Morbidity
Morbidity data on self-reported heart disease, stroke, and congestive heart failure (CHF) are from the National Health Interview Survey (NHIS). 12 The NHIS, initiated in 1957, is a continuing nationwide sample survey of the civilian noninstitutionalized population. 
Mortality
Mortality data for 2001 are presented as summarized in several CDC publications. 15 In cooperation with state vital statistics offices, mortality data are compiled by the CDC National Center for Health Statistics and processed in accordance with regulations from the World Health Organization. Demographic data on death certificates were reported by funeral directors or provided by family members of the decedent. Heart disease-related deaths are those for which the underlying cause listed on the death certificate by a physician or a coroner is classified according to the ICD-10 codes I00 through I09, I11, I13, and I20 through I51. Stroke deaths were those classified as ICD-10 codes I60 through I69. For the years 1980 to 1995, heart disease deaths were categorized as ICD-9 codes 390 to 398, 402, and 404 to 429; stroke deaths, as codes 430 to 438. Death rates for the total population and by sex and race/ethnicity were age adjusted to the 2000 US standard population. 13, 14, 16 Years of potential life lost, a measure of premature mortality, is presented for persons Ͻ75 years Hypertension was defined as the presence of a systolic blood pressure Ն140 mm Hg or a diastolic blood pressure Ն90 mm Hg; the self-reported, current use of antihypertensive medication; or having been told on Ն2 different visits by a doctor or other health professional that the participant had hypertension.
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of age because the average life expectancy in the United States is Ն75 years. 16
Results
Self-Reported Risk Factors
Self-reported risk factors for CVD stratified by sex, race/ ethnicity, and education level are presented in Table 1 . All self-reported risk factors varied by race/ethnicity and education level. The prevalence of "no physical activity" was common in all groups, especially in women with less than a high school education. However, women consumed more fruits and vegetables than men. Daily intake of Ն5 servings of fruits and vegetables was low in all groups and lowest in black and white men with less than a high school education. Persons with less than a high school education were more likely to smoke and to report that they had been diagnosed with diabetes. Black men had the highest rate of smoking. Blacks had the highest self-reported prevalence of diagnosed diabetes and high blood pressure. Self-reported measures of obesity are not presented in Table 1 because of the availability of BMI calculated from measured heights and weights from NHANES (shown in Table 2 ). However, BMI calculated from self-reported height and weight in BRFSS is used to demonstrate state-based geographic disparities in obesity and overweight (Figure 1 ) because state-based data are not available from NHANES. Comparisons of 1990 with 1996 show the gradual and continued increase in the prevalence of obesity throughout the United States (Figure 1 ).
People with higher education were more likely to have health insurance. Among the racial groups, Hispanics were least likely to have health insurance. Hispanics were also least likely to receive a flu or pneumonia vaccination. Those with less than a high school education were most likely to report limitation of activities and the highest number of days with physical and mental health problems. Hispanics had the highest prevalence of poor or fair health (data not presented). Table 2 summarizes the prevalence of the major established risk factors for CVD stratified by sex, race/ethnicity, and education level. Among men who had not completed a high school education, white men tended to have a high prevalence of obesity and abdominal obesity, whereas among men who had completed a high school education, these prevalences tended to be high among whites and Mexican Americans. In contrast, black women had a high prevalence of obesity and abdominal obesity regardless of educational status.
Measured Risk Factors
Generally, the prevalence of hypertension was high among blacks regardless of sex or educational status. The prevalence of hypercholesterolemia was generally high among white and Mexican American men and white women in both education groups. The prevalence of low concentrations of HDL cholesterol and hypertriglyceridemia was most favorable among black participants, although among the most educated women, whites and blacks had a similar prevalence of low concentration of HDL cholesterol. The prevalence of measured levels of glycosylated hemoglobin Ն7% was highest in black men (except among the most educated men and women; Table 2 ). Table 3 summarizes the prevalence of the emerging risk factors for CVD stratified by sex, race/ethnicity, and education level. Among men who had not completed a high school education, the prevalence of elevated concentrations of C-reactive protein was high among white men. Among men who had completed high school, the prevalence of elevated concentrations of C-reactive protein was highest among black men. Among women who had not completed high school, the prevalence was variable among the 3 racial or ethnic groups, whereas among women who had completed high school, black and Mexican American women tended to have a high prevalence of elevated concentrations of C-reactive protein. Similar patterns were observed for the prevalence of elevated concentrations of fibrinogen. Mexican American men and women had low concentrations of elevated concentrations of homocysteine regardless of educational status. Albuminuria was highest in blacks.
Morbidity
In 2002, Ϸ11.2% of people reported having heart disease and 2.4% reported ever having had a stroke. 12, 16 In the NHIS, reported heart disease, ischemic heart disease, hypertension, and stroke were inversely related to poverty status, education, and income (Table 4) . 12 Discharges from short-stay hospitals in 2002 were greater in men than women for total heart disease and for acute myocardial infarction but greater for women for CHF and stroke (data not shown). 12 Among Medicare enrollees Ն65 years of age, the prevalence rates of hospitalizations with acute myocardial infarction, CHF, and stroke were higher in men than women 12, 16 (data not presented). Whites had the highest prevalence rate of hospitalization for acute myocardial infarction, but the prevalence rate of hospitalization for CHF was higher in blacks, Hispanics, and American Indians/Alaska Natives than among whites. Blacks had the highest prevalence rate of hospitalization for stroke in the Medicare population. Among Medicare enrollees Ն65 years of age, the prevalence rate of hospitalizations for acute myocardial infarction varied between states, with some clustering along the Appalachians. The highest prevalence rates of hospitalizations for acute myocardial infarction, heart failure, and stroke were clustered primarily in the southeastern United States (Figure 2 ).
Life Expectancy and Mortality
In 2001, overall US life expectancy at birth was 77.2 years. Life expectancy was higher in women than men by 5.4 years and higher in whites than blacks by 5.5 years. 15 Age-adjusted death rates for both diseases of the heart and stroke in 2001 were higher among men than women and higher among blacks than whites (Figure 3 ). Men and blacks also had more premature mortality compared with women and whites, as measured by years of potential life lost before 75 years of age, because of these conditions (Figure 4 ). Age-specific death rates for diseases of the heart ( Figure 5 ) suggest that black adults had higher death rates at all ages compared with whites. Asians/Pacific Islanders tended to have lower heart disease death rates in all age groups ( Figure 5A ) but higher stroke death rates, particularly at young ages ( Figure 5B ). *Poverty status is based on family income and family size using the US Census Bureau's poverty thresholds for the previous calendar year. "Poor" persons are defined as having incomes below the poverty threshold. "Near poor" persons have incomes of 100% to Ͻ200% of the poverty threshold. "Not poor" persons have incomes that are Ն200% of the poverty threshold.
†Heart disease includes coronary heart disease, angina pectoris, heart attack, or any other heart condition or disease.
‡Coronary heart disease includes coronary heart disease, angina pectoris, or heart attack.
Age-adjusted heart disease death rates since 1980 did not decline as rapidly for blacks, particularly men, compared with whites ( Figure 6 ). Stroke death rates for American Indians/ Alaska Natives, Asians and Pacific Islanders, and Hispanics have not declined as rapidly as for whites and blacks ( Figure 6 ). Coding of race/ethnicity on death certificates is known to be imprecise, particularly for American Indians/Alaska natives and Asians/Pacific Islanders. 17 In general, age-adjusted mortality for stroke and heart disease tended to be higher in the southeastern United States than the rest of the country (Figure 7 ).
Discussion
These surveillance data suggest that marked disparities exist in the prevalence, morbidity, and mortality associated with CVD and their major risk factors. The disparities are found in both self-reported and measured risk factors. Both biological risk factors and social and environmental determinants of CVD demonstrate important disparities in the population subgroups examined. These disparities appear to play a key role in the observed differences in the overall life expectancy and quality of life of population subgroups.
In general, population subgroups most significantly and adversely affected include blacks, Hispanics/Mexican Americans, persons with low socioeconomic status, and residents of the southeastern United States and the Appalachians. Similarly, persons with less than a high school education tend to have a higher burden of CVD and related risk factors regardless of race/ethnicity. The limited data available from the national and state-based surveillance system presented here on American Indian/Alaska Natives obscure the burden of CVD and risk factors in this population group. However, data from the Racial and Ethnic Approaches to Community Health (REACH) 2010 Risk Factor Survey 18 demonstrate a high prevalence of self-reported CVD, hypertension, high blood cholesterol, and diabetes. For example, in that survey, the median prevalence of obesity was 39.2% and 37.5% of American Indian men and women, respectively, compared with only 2.9% and 3.6% of Asian/Pacific Islander men and women, respectively. 18 Similarly, cigarette smoking was common in American Indian communities, with a median of 42.2% for men and 36.7% for women. 18 Data on the disparities in the prevalence, awareness, treatment, and control of high blood pressure are not presented here because of the recent CDC publication of the 1999 to 2002 analysis of the NHANES data. 19 In that report, the age-adjusted prevalence of hypertension was highest in nonHispanic blacks (40.5%) compared with 27.4% and 25.1% in non-Hispanic whites and Mexican Americans, respectively. 19 The age adjusted proportion of persons who reported current treatment was also highest in non-Hispanic blacks (55.4%) compared with 48.6% and 34.9% in non-Hispanic whites and Mexican Americans, respectively. The proportion with controlled blood pressure was similar among non-Hispanic blacks (29.8%) and non-Hispanic whites (29.8%) but substantially lower among Mexican Americans (17.3%). 19 Blood pressure control increased with increasing age and was substantially higher in women (35.5%) than in men (27.5%). 19 No data are presented here on access to care, disease management, or indicators of the delivery of quality cardiac care. However, several recent publications, 20 -26 an Institute of Medicine summary of the literature, 6 and one review that focused specifically on cardiac care, conducted jointly by the American College of Cardiology Foundation and Kaiser Family Foundation, 27 concluded-after examining the most rigorous studies investigating racial/ethnic differences in angiography, angioplasty, CABG surgery, and thrombolytic therapy-that disparities in the quality of medical care are pervasive and that they persist even after adjustment for potentially confounding factors.
The primary purpose of this report was to assess current epidemiology of the disparities in CVD and its risk factors in the United States, not to determine the reason for the differences. The causes of these disparities are complex and are not identified or discussed in this report. The lack of complete information on all population subgroups is also an important limitation. Although the most recent national and state-level population-based surveillance data are reported, sample size limitations preclude reporting of several important disparities data. Several emerging risk factors are also not reported for all age groups and some nonwhite racial/ethnic groups.
Finally, trend data are not presented for most of the indicators examined here or for the disparities found. However, several recent publications show that despite multiple national calls to action for aggressive prevention and control of cardiovascular risk factors, little progress has been made in reducing physical inactivity, poor nutrition, and hypertension prevalence, and adverse trends in epidemic obesity and diagnosed diabetes continue. Most importantly, although some significant improvements such as reductions in gender disparities in CVD mortality have been noted, 28 disparities in CVD mortality based on race/ethnicity have remained largely unchanged, 25 and disparities in the morbidity of major CVD appear to be increasing. 29 In conclusion, disparities in cardiovascular health remain pervasive. The data presented here can be invaluable for policy development and in the planning, implementation, and evaluation of programs and interventions designed to eliminate health disparities. Continued collection of epidemiological data stratified by race/ethnicity, sex, education level, socioeconomic status, and geographic location of residence is necessary. 
